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To nature, therefore, the task of keeping all her vast and intricate processes in motion is not one of creation, or acquisition, of energy, from some other source. It is merely that of keeping what she always possesses in active transformation and circulation. Does nature wish to grow a world of fresh green verdure, some spring, or rear an entire human race in some twinkling of the universal eye? She does not transport a vegetation or a mankind from some other corner of the universe. She merely places between the sun and that unknown space into which it has been radiating its heat, throughout unrecorded time, a planet: an earth, watered and aired and fitted for its mission. The result follows. Without necromancy, as naturally and mechanically as a properly made motor starts when the current is turned on, a flood of verdure spreads over the face of the earth when spring comes, or a fauna of pterodactyls and eohippi develops into races of horses or men when the changes of season become sufficiently favorable.
It is quite similarly that man places his simple little contrivances in the way of the same vast currents of energetic flow in nature, that he may consummate his own tiny and shortsighted plans, lie finds a reservoir of water up amid the hills, and sees its contents cascade toward the sea. In between the lake and sea he places his water-wheels, and derives power. He finds a red-hot fire, radiating heat into the lower realms of temperature. In between fire and refrigerator he places his steam-engines, and derives power.
The plan is a simple one to look at. But how does it work, in terms of the ideas as to heat and work which the preceding papers have outlined?
Take the simplest case first: that of the mill-pond, the tail-race and the old-fashioned overshot water-wheel between them.
The water in the mill-pond possesses energy because of its separation from the earth. It and the earth constitute two mass-portions, which are paired or opposed in a mutual reaction which we call force, or "weight,1' and which embodies energy. The two were pulled apart originally by sun-heat, a "supply of energy from without/1 and they tend to reunite as they reship their fund of energy upon its next journey in the world.
Man, however, cannot utilize an entire mill-pond of water at once. He therefore takes it a little at a time. A cubic foot of